Monovalent cation selectivity for ATP-dependent association of the glucocorticoid receptor with hsp70 and hsp90.
We have reported previously that incubation of the immunopurified transformed hormone-free glucocorticoid receptor with rabbit reticulocyte lysate reconstitutes the receptor complex with hsp90 and that reconstitution is accompanied by concomitant repression of DNA binding activity and regeneration of the steroid binding conformation (Scherrer, L. C., Dalman, F. C., Massa, E., Meshinchi, S., and Pratt, W. B. (1990) J. Biol. Chem. 265, 21397-21400). In this work we further characterize this system by defining the small M(r) components of reticulocyte lysate required for both structural and functional reconstitution of the receptor-hsp90 complex. Reconstitution is ATP-dependent and there is a direct relationship between the extent of hsp90 binding to the receptor and the number of specific steroid binding sites that are generated. Dialysis of reticulocyte lysate inactivates its reconstituting activity. Addition of an ATP-regenerating system or readdition of small M(r) lysate components (in the form of a Centricon C30 filtrate) has little effect, but the presence of both restores full reconstituting activity to dialyzed lysate, as assayed by steroid binding activity and by the binding of hsp90 and hsp70 to the receptor. The small M(r) activity is heat-stable, and it can be completely replaced by NH+4, K+, and Rb+, with K+ producing a maximal effect at the concentration normally present in undialyzed lysate. Na+ and Li+ have no reconstituting activity. This ion selectivity demonstrates that a monovalent cation binding site is involved in receptor heterocomplex reconstitution. It is intriguing that the protein unfoldase (e.g. clathrin uncoating ATPase) activity of hsp70 is known to have a similar monovalent cation dependence, and that under all conditions where hsp90 becomes bound to the receptor, we find that hsp70 is also bound.